Effect of chondrocyte passage number on histological aspects of tissue-engineered cartilage.
Transplantation of cultured chondrocytes can regenerate cartilage tissue in cartilage defects. This method requires serial cell passages to expand chondrocytes to a large number of cells for transplantation. However, as chondrocytes are expanded in number in monolayer culture, the cells gradually lose their differentiated phenotype and may not form cartilage tissue. This study investigated whether chondrocytes cultured through various passages maintain their potential to reexpress a chondrogenic phenotype in three-dimensional scaffolds and form cartilage tissue in vitro and in vivo. The growth rate, viability, synthesis of collagen type I and II, and apoptotic activity of chondrocytes with passage number of 1, 2 and 5 were compared during in vitro culture. As the passage number increased, the cell growth rate and viability decreased and apoptotic cell increased. Passage 2 chondrocytes exhibited a high expression of collagen type II and a low expression of collagen type I. In contrast, passage 5 chondrocytes exhibited a low expression of collagen type II and a high expression of collagen type I, indicating chondrocyte dedifferentiation. To examine the ability of chondrocytes to regenerate cartilage tissues in vitro and in vivo, chondrocytes were expanded in vitro to passage number of 1 or 5, seeded onto biodegradable polymer scaffolds, and maintained in vitro or implanted into subcutaneous spaces of athymic mice for 1 month. Histological and immunohistochemical analyses of cartilage tissues engineered in vitro and in vivo with passage 1 chondrocytes showed mature and well-formed cartilage and the presence of highly sulfated glycosaminoglycans and type II collagen, a collagen type produced by differentiated chondrocytes. In contrast, tissues engineered in vitro and in vivo with passage 5 chondrocytes did not have chondrocyte morphology or cartilage-specific extracellular matrices (i.e., glycosaminoglycans and type II collagen). The results of this study show that chondrocyte passage number is an important factor affecting the quality of cartilage tissue-engineered with the chondrocytes, and that chondrocytes.